PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicants: 


Michael Boyd, et ai 




Serial No.: 


1 0/581 ,692 Case No. MC098YP 


Art Unit: 1626 


Filed: 


June 6, 2006 








Examiner: J. Kosack 


For: 


CATHEPSIN CYSTEINE PROTEASE INHIBITORS 





Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



DECLARATION OF CAMERON BLACK. PhD 

Sir: 

1 Cameron Black, PhD., 
do hereby declare that 

1 . I am employed by Merck Frosst Canada Ltd., Inc as the Director of Medicinal 
Chemistry. My curriculum vitae is attached as Exhibit 1 , 

2. My responsibilities at Merck Frosst Canada Ltd. include basic research. I worked 
extensively on the discovery of cathepsin K inhibitors. During the course of that 
work, my team and I discovered many cathepsin K inhibitors, including those 
claimed in the instant application. 

3. The compounds of the instant invention are amide-substituted peptide nitriles that 
are useful as selective inhibitors of cathespin K. The alkyl spacing between the 
biaryl group and the amide moiety unexpectedly results in a favorable profile 
when compared to analogues wherein the biaryl group is directly bonded to the 
amide moiety. The compounds of the instant invention (e.g, Compounds 1-2) 



have improved selectivity over cathepsins S when compared to representative 
compounds in Bayly et al. (Compounds 3-5), The selectivity is assessed by 
comparing the IC50 vs cathepsin S to the IC50 vs cathepsin K. Achieving high 
levels of selectivity over cathepsin S inhibition was a primary objective of our 
research and is important due to the known effects on the immune system found 
in mice with a cathepsin S gene deletion (Driessen et al, J Cell BioL, 147, 775, 
1999; Nakagawa et al. Immunity, 10, 207, 1999). 

Table 1 summarizes the data described above: 



TABLE 1 
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Structure 


Humanized 

rabbit 
Cathepsin K 


Human 
Cathepsin 
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Selectivity 
Ratio 
S/K 
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0.67 nM 


829 nM 
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0 
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0.21 nM 


274 nM 
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2.5 nM 


300 nM 


120 
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0.54 nM 


50 nM 


93 
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H 


1.3 nM 


177 nM 


136 



4. These results were unexpected, and said results were realized prior to the filing 
date of the above-captioned application. 

5. I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true; and 
further that these statements are made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both 
under Section 1001 or Title 1 8 of the United States Code, and that such willful 
false statements may jeopardize the validity of the application of any patent issued 
thereon. 




Cameron Black, PhD 



June 23. 200.9 

Date 



CAMERON BLACK 



CONTACT BVFORMATION: 

Merck Frosst Centre for Therapeutic Research 
POBox 1005 

Pointe-Claire-Dorval, Quebec, Canada 

H9R 4P8 

514-428-3073 

blackc@merck.com 



EDUCATION: 

1992 Ph.D. in Chemistry 

Harvard University, Cambridge MA 

1987 B.Sc. in Chemistry, High Honours 

University of Saskatchewan, Saskatoon SK 



PROFESSIONAL EXPERIENCE: 

2005- Director, Medicinal Chemistry, Merck Frosst Canada Ltd 

- Responsible for Lead Optimization projects in the area of 
Metabolic Disorders resulting in two development compounds 

- Responsible for Lead Identification group 

- Responsible for Technology-Enabled Synthesis group 

- Chair of MRL Flow Chemistry User's Group 

2002-2005 Senior Research Fellow, Merck Frosst Canada Ltd 

- Synthesis of selective cathepsin K inhibitors 

- Discovered key pharmacophore for Cat K inhibitors 

- Led chemistry team to identify odanacatib 

- Chaired Product Development Team for odanacatib, 
guiding its development into Phase lib 

1 996-200 1 Research Fellow, Merck Frosst Canada Ltd 

- Synthesis of selective cyclooxygenase-2 inhibitors 

- Led chemistry team to identify firocoxib (Previcox) 

- Synthesis of caspase-3 inhibitors 

- Organized and led MRL Brain Penetration Task Force 



1992-1996 



Senior Research Chemist, Merck Frosst Canada Ltd 
- Synthesis of selective cyclooxygenase-2 inhibitors 

- Contributed to identification of etoricoxib (Arcoxia) 



1988-1992 



Graduate Research with Professor David A. Evans, 
Harvard University 
- Total Synthesis of A83543A (Lepicidin) 



PROFESSIONAL TRAINING: 



Jan-Dec 2008 
Mar 2006 
Jan 2000 



Leadership Development Program 
Business Leadership Program 
Management Grid 



ACADEMIC AND PROFESSIONAL HONORS: 

Merck Special Achievement Award, 2008 

Merck Leader Aw^ard, 2005 

Merck Key R&D Award, 1997, 1999, 2004, 2005 

Eli Lilly Predoctoral Fellow, 1991 

NSERC Undergraduate Research Award, 1987 

Chemical Institute of Canada Prize, 1986 
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